IN THE CLAIMS 

Please amend claims 1, 3-4, 15, 17-18, 29-32, 34-39, 41-43, and 45 as follows: 



1. (Currently Amended) A method of processing gene sequence data 
with use of one or more computers, the method comprising: 

reading, by the computer, gene sequence data corresponding to a gene 
sequence and coding sequence data corresponding to a plurality of coding 
sequences within the gene sequence; 

identifying, by the computer following a set of primer selection rules, 
primer pair data within the gene sequence data, the primer pair data 
corresponding to a pair of primer sequences for one of the coding sequences, 

the set of primer selection rules including a first rule specifying that the 
primer pair data be obtained for a predetermined annealing temperature; 

the set of primer selection rules including a second rule specifying that no 
primer pair data l>e identified for that which is foimd within prestored gene 
family data associated with the gene sequence; 

storing the primer pair data; 

repeating the acts of identifying and storing such that primer pair data are 
obtained for each coding sequence of the plurality of coding sequences at the 
predetermined annealing temperature; and 

simultaneously amplifying the plurality of coding sequences in gene 
sequences from three or more individuals at the predetermined annealing 
temperature using the identified pairs of primer sequences, such that a plurality 
of amplified coding sequences from the three or more individuals are obtained. 
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2. (Original) The method of claim 1, wherein the first rule further 
specifies that each primer sequence have a length that falls within one or more 
limited ranges of acceptable lengths. 

3. (Currently Amended) The method of claim 1, wherein the set of 
primer selection rules includes a a second third rule specifying that a single 
primer pair be identified for two or more coding regions if they are sufficiently 
close together. 

4. (Currently Amended) The method of claim 1 , whoroin gone family 
data a ss ociated with the gone s equence i s road by the computer, and the s ot of 
primer selection rules includes a second rule s pecifying that the primer pair data 
be excluded from the gene family data wherein, for the second rule, the method 
further comprises: 

comparing, by the computer, candidate primer pair data and the 
prestored gene family data; and 

failing to identify the candidate primer pair data as primer pair data for 
the coding sequence based on a match between the candidate primer pair data 
and the prestored gene family data . 

5. (Original) The method of claim 1, further comprising: 
sequencing the plurality of amplified coding sequences to produce a 

plurality of nucleotide base identifier strings. 

6. (Original) The method of claim 5, wherein the plurality of 
nucleotide base identifier strings includes nucleotide base identifiers represented 
by the letters G, A, T, and C. 
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7. (Original) The method of claim 6, further comprising: 
positionally aligning, by the computer, the plurality of nucleotide base 

identifier strings to produce a plurality of aligned nucleotide base identifier 
strings. 

8. (Original) The method of claim 7, further comprising: 
performing, by the computer, a comparison amongst aUgned nucleotide 

base identifiers at each nucleotide base position of the plurality of aligned 
nucleotide base identifier strings. 

9. (Original) The method of claim 8, performing the following 
additional acts at each nucleotide base position where a difference amongst 
aligned nucleotide base identifiers exists: 

reading, by the computer, nucleotide base quality information associated 
with the aligned nucleotide base identifiers where the difference exists; 

comparing, by the computer, the nucleotide base quality information with 
predetermined qualification data; 

visually displaying, from the computer, the nucleotide base quaUty 
information for acceptance or rejection; and 

if the nucleotide base quality information meets the predetermined 
qualification data and is accepted: providiag and storing resulting data that 
identifies where the difference amongst the aligned base identifiers exists. 

10. (Original) The method of claim 9, wherein the resulting data 
comprise single nucleotide polymorphism (SNP) identification data. 
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11. (Original) The method of claim 9, wherein the nucleotide base 
quality information comprise one or more phred values. 

12. (Original) The method of claim 10, wherein after providing and 
storing all resulting data that identifies where the differences amongst the 
aligned nucleotide base identifiers exist, performing the following additional acts 
for each aligned nucleotide base identifier at each nucleotide base position where 
a difference exists: 

comparing, by the computer, the nucleotide base identifier with a 
prestored nucleotide base identifier to identify whether the nucleotide base 
identifier is a variant; and 

providing and storing, by the computer, additional resulting data that 
identifies whether the nucleotide base identifier is a variant 

13. (Original) The method of claim 12, wherein the additional 
resulting data comprises haplotype identification data. 

14. (Original) The method of claim 13, wherein providing and storing 
additional resulting data comprises providing and storing a binary value of *0* 
for those nucleotide base identifiers that are identified as variants and a binary 
value of 1' for those nucleotide base identifiers that are not 

15. (Currently Amended) A computer program product comprising: 
a computer-usable storage mediiun; 

computer-readable program code embodied on said computer-usable 
storage mediiun; and 
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the computer-readable program code for effecting the following acts on a 
computer: 

reading gene sequence data corresponding to a gene sequence and 
coding sequence data corresponding to a plurality of coding sequences 
within the gene sequence; 

identifying primer pair data within the gene sequence data by 
following a set of primer selection rules, the primer pair data 
corresponding to a pair of primer sequences for one of the coding 
sequences, 

the set of primer selection rules including a first rule specifying that 
the primer pair data l>e obtained for a predetermined annealing 
temperature; 

the set of primer selection rules including a second rule specifying 
that no primer pair data be identified for that which is found within 
prestored gene family data associated with the gene sequence; 

storing the primer pair data; 

repeating the acts of identifjdng and storing such that primer pair 
data are obtained for each coding sequence of the plurality of coding 
sequences at the predetermined aimealing temperature, so that the 
plurality of coding sequences can be simultaneously amplified in gene 
sequences from three or more of individuals at the predetermined 
annealing temperature using the identified pairs of primer sequences to 
produce a plurality of amplified coding sequences from the three or more 
individuals. 
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16. (Original) The computer program product of claim 15, wherein the 
first rule further specifies that each primer sequence have a length that falls 
within one or more limited ranges of acceptable lengths. 

17. (Currently Amended) The computer program product of claim 15, 
wherein the set of primer selection rules includes a second third rule specifying 
that a single primer pair be identified for two or more coding regions if they are 
sufficientiy close together. 

18. (Currently Amended) The computer program product of claim 15, 
wherein gene family data a s sociated with the gono soquonco i s road by the 
computer, and the s ot of primer selection rules includes a s econd rule specifying 
that the primer s oqucnco data be excluded from the gone family data wherein for 
the second rule the computer-readable program code is for effecting the 
following further acts: 

comparing candidate primer pair data and the prestored gene family data; 

and 

failing to identify the candidate primer pair data as primer pair data for 
the coding sequence based on a match between the candidate primer pair data 
and the prestored gene family data . 

19. (Original) The computer program product of claim 15, wherein the 
plurality of amplified coding sequences are sequenced to produce a plxu-ahty of 
nucleotide base identifier strings. 
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20. (Original) The computer program product of claim 19, wherein the 
plurality of nucleotide base identifier strings includes nucleotide base identifiers 
represented by the letters G, A, T, and C. 

21. (Original) The computer program product of claim 20, wherein the 
computer-readable program code is for effecting the following further acts on the 
computer: 

positionally aligrung the plurality of nucleotide base identifier strings to 
produce a plurality of aligned nucleotide base identifier strings. 

22. (Original) The computer program product of claim 21, wherein the 
computer-readable program code is for effecting the following further acts on the 
computer: 

performing a comparison amongst aligned nucleotide base identifiers at 
each nucleotide base position of the plurality of aligned nucleotide base identifier 
strings. 

23. (Original) The computer program product of claim 22, wherein the 
computer-readable program code is for effecting the following additional acts at 
each nucleotide base position where a difference amongst aligned nucleotide 
base identifiers exists: 

reading nucleotide base quality information associated with the aligned 
nucleotide base identifiers where the difference exists; 

comparing the nucleotide base quality information with predetermined 
qualification data; 

visually displaying the nucleotide base quality information for acceptance 
or rejection; and 
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if the nucleotide base quality information meets the predetermined 
qualification data and is accepted: providing and storing resulting data that 
identifies where the difference amongst the aligned base identifiers exists. 

24. (Original) The computer program product of claim 23, wherein the 
resulting data comprise single nucleotide polymorphism (SNP) identification 
data. 

25. (Original) The computer program product of claim 23, wherein the 
nucleotide base quality information comprise one or more phred values. 

26. (Original). The computer program product of claim 24, wherein 
after providing and storing all resulting data that identifies where the differences 
amongst the aligned nucleotide base identifiers exist, performing the following 
additional acts for each aligned nucleotide base identifier at each nucleotide base 
position where such difference exists: 

comparing the nucleotide base identifier with a prestored nucleotide base 
identifier to identify whether the nucleotide base identifier is a variant; and 

providing and storing additional resulting data that identifies whether the 
nucleotide base identifier is a variant 

27. (Original) The computer program product of claim 26, wherein the 
additional resulting data comprises haplotype identification data. 

28. (Original) The computer program product of claim 27, wherein 
providing and storing additional resulting data comprises providing and storing 
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a binary value of *0* for those nucleotide base identifiers tiiat are identified as 
variants and a binary value of 1' for those nucleotide base identifiers that are not 

29. (Currentiy Amended) A method of processing gene sequence data 
with use of one or more computers, the method comprising: 

reading, by the computer, a plurality of nucleotide base identifier strings; 

positionally aligning, by the computer, the plurality of nucleotide base 
identifier strings to produce a pluraUty of aligned nucleotide base identifier 
strings; 

performing, by the computer, a comparison amongst aligned nucleotide 

base identifiers at each nucleotide base position of the plurality of aligned 

nucleotide base identifier strings; 

performing, by the computer, a comparison among s t aligned nucleotide 

ba s e identifiers at each nucleotide base position of the plurality of aligned 

nucleotide base identifier string s ; 

at each nucleotide base position where a difference amongst aligned 

nucleotide base identifiers exists: 

reading, by the computer, nucleotide base quality information 
associated with the aligned nucleotide base identifiers for the nucleotide 
base position where the difference exists , the nucleotide base quality 
information comprising one or more phred-based values; 

comparing, by the computer, the nucleotide base quality 
information with predetermined qualification data which is based on end- 
user input data; 

vi s ually displaying, from the computer, the nucleotide ba s e quality 
information based on the nucleotide base quality information meeting the 
predetermined qualification data: causing, by the computer, the 
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nucleotide base position and aligned nucleotide base identifiers at the 
nucleotide base position to be visually displayed along with a visual 
prompt for end-user acceptance or rejection; and 

based on the nucleotide base quality information failing to meet the 
predetermined qualification data: rejecting the aligned nucleotide base 
identifiers at the nucleotide base position; and 

if the nucleotide base quality information meets the predetermined 
qualification data and is accepted: providing and storing resulting data 
that identifies where the difference amongst the aligned base identifiers 
exists. 

30. (Currently Amended) The method of claim 29, wherein the 
plurality of nucleotide ba s e identifier s tring s includes nucleotide ba s e identifier s 
roprosentod by the letters G. A. T. and C fiirther comprising: 

based on the nucleotide base quahty information meeting the 
predetermined qualification data: causing, at the computer, a viewing of a 
sequence chromatogram trace at the nucleotide base position . 

31. (Currentiy Amended) The method of claim ^ 29^ wherein the 
resulting data comprise single nucleotide polymorphism (SNP) identification 
data. 

32. (Currently Amended) The method of claim 31, wherein the 
nucleotide ba s e quality information compri s e one or more phred values 29, 
further comprising: 

based on the nucleotide base quality information failing to meet the 
predetermined qualification data: refraining from causing the nucleotide base 
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position and aligned nucleotide base identifiers at the nucleotide base position to 
t>e visually displayed along with the visual prompt for end-user acceptance or 
rejection . 

33. (Original) The method of claim 31, wherein after providing and 
storing all resulting data that identifies where the differences amongst the 
aligned nucleotide base identifiers exist, performing the following additional acts 
for each aligned nucleotide base identifier at each nucleotide base position where 
such difference exists: 

comparing, by the computer, the nucleotide base identifier with a 
prestored nucleotide base identifier to identify whether the nucleotide base 
identifier is a variant; and 

providing and storing, by the computer, additional resulting data that 
identifies whether the nucleotide base identifier is a variant 

34. (Cxirrentiy Amended) The method of claim 33, wherein the 
additional resulting data comprises haplotypo identification data 29. further 
comprising: 

based on the nucleotide base quality information meeting the 
predetermined qualification data: causing neighboring aligned nucleotide base 
identifiers to be visually displayed along with the aligned nucleotide base 
identifiers at the nucleotide base position . 

35. (Currentiy Amended) The method of claim 3 4 , wherein providing 
and storing additional resulting data comprises providing and s toring a binary 
value of '0' for those nucleotide base identifier s that are idcntifiod a s variants and 
a binary value of '1* for those nucleotide ba s e identifiers that are not 29, wherein 
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the one or more phred-based values comprise one or more average phred values 
calculated by the computer based on an average of a plurality of phred values 
associated with the aligned nucleotide base identifiers at the nucleotide base 
position where the difference exists , 

36. (Currently Amended) A computer program product comprising: 
a computer-usable storage mediimi; 

computer-readable program code embodied on said computer-usable 
storage mediimi; and 

the computer-readable program code for effecting the following acts on a 
computer: 

reading a plurality of nucleotide base identifier strings; 

positionally aligning the plurality of nucleotide base identifier 
strings to produce a plurality of aligned nucleotide base identifier strings; 

performing a comparison amongst aligned nucleotide base 
identifiers at each nucleotide base position of the plurality of aligned 
nucleotide base identifier strings; 

performin g — a — comparison — among s t — aligned — nucleotide — base 
identifier s at each nucleotide ba s e po s ition of the plurality of aligned 
niiclcotidc base identifier s trings; 

at each nucleotide base position where a difference amongst 
aligned nucleotide base identifiers exists: 

reading nucleotide base quality information associated with 

the aligned nucleotide base identifiers for the nucleotide base 

position where the difference exists ^ the nucleotide base quality 

information comprising one or more phred-based values; 
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comparing the nucleotide base quality information with 
predetermined qualification data; 

visually displaying the nucleotide base quality information 
based on the nucleotide base quality information meeting the 
predetermined qualification data: causing the nucleotide base 
position and aligned nucleotide base identifiers at the nucleotide 
base position to be visually displayed along with a visual prompt 
for end'User acceptance or rejection; and 

based on the nucleotide base quality information failing to 
meet the predetermined qualification data, refraining from causing 
the nucleotide base position and aligned nucleotide base identifiers 
at the nucleotide base position to be visually displayed along with 
the visual prompt for end-user acceptance or rejection; and 

if the nucleotide base quality information meets the 
predetermined qualification data and is accepted: providing and 
storing resulting data that identifies where the difference amongst 
the aligned base identifiers exists. 

37. (Currentiy Amended) The computer program product of claim 36, 
wherein the plurality of nucleotide ba s e identifier s tring s include s nucleotide 
ba s e identifier s roprcscntod by the letters G, A, T, and C further comprising : 

based on the nucleotide base quality information meeting the 
predetermined qualification data: causing a viewing of a sequence 
chromatogram trace at the nucleotide base position . 



14 



38. (Currently Amended) The computer program product of claim 
36. wherein the resulting data comprise single nucleotide polymorphism (SNP) 
identification data. 

39. (Currently Amended) The computer program product of claim 38? 
wherein the nuclGotido ba s e quality information comprise one or more phrod 
values 36, wherein the predetermined qualification data comprises end-user 
input data . 

40. (Original) The computer program product of claim 38, wherein 
after providing and storing resulting data that identifies where the differences 
amongst the ahgned nucleotide base identifiers exist, performing the following 
additional acts for each aligned nucleotide base identifier at each nucleotide base 
position where such difference exists: 

comparing the nucleotide base identifier with a prestored nucleotide base 
identifier to identify whether the nucleotide base identifier is a variant; and 

providing and storing additional resulting data that identifies whether the 
nucleotide base identifier is a variant 

41. (Currentiy Amended) The computer program product of claim 407 
wherein the additional re s ulting data comprises haplotypo identification data 36, 
further comprising: 

based on the nucleotide base quality information meeting the 
predetermined qualification data: causing neighboring aligned nucleotide base 
identifiers to be visually displayed along with the aligned nucleotide base 
identifiers at the nucleotide base position . 
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42. (Currentiy Amended) The computer program product of claim 4I7 
whoroin providing and s toring additional resulting data comprises providing 
and storing a binary value of '0' for those nucleotide base identifiers that are 
identified as variants and a binary value of 1' for tho s e nucleotide ba s e 
identifiers that are not 36, wherein the one or more phred-based values comprise 
one or more average phred values calculated by the computer based on an 
average of a plurality of phred values associated with the aligned nucleotide base 
identifiers at the nucleotide base position where the difference exists . 

43. (Currentiy Amended) A method of processing gene sequence data 
with use of one or more computers, the method comprising: 

reading, by the computer, gene sequence data corresponding to a gene 
sequence and coding sequence data corresponding to a pluratity of coding 
sequences within the gene sequence; 

identifying, by the computer following a set of primer selection rules, 
primer pair data within the gene sequence data, the primer pair data 
corresponding to a pair of primer sequences for one of the coding sequences, the 
set of primer selection rules including a first rule specifying that the primer pair 
data be obtained for a predetermined annealing temperature^ and a second rule 
specifying that a single primer pair be identified for two or more coding regions 
if they are sufficientiy close togethe r, and a third rule specifying that no primer 
pair data be identified for that which is foimd within prestored gene family data 
associated with the gene sequence; 

storing, by the computer, the primer pair data; and 

repeating the acts of identifying and storing such that primer pair data are 
obtained for the plurality of coding sequences at the predetermined annealing 
temperature. 
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44. (Original) The method of claim 43, further comprising: 
simultaneously amplifying the plurality of coding sequences in gene 

sequences from three or more of individuals at the predetermined annealing 
temperature using the identified pairs of primer sequences, so that a plurality of 
amplified coding sequences from the three or more individuals are obtained. 

45. (Currently Amended) The method of claim 43, wherein gene 
family data as s ociated with the gone sequence is read by the computer, and the 
s ot of primer selection rule s includes a third rule specifying that the primer 
sc?quonco data be excluded from the gone family data wherein, for the third rule, 
the method further comprises: 

comparing, by the computer, candidate primer pair data and the 
prestored gene family data; and 

failing to identify the candidate primer pair data as the primer pair data 
for the coding sequence based on a match between the candidate primer pair 
data and the prestored gene family data . 
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